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The Foundation provides awards for research and education in the sciences. 
The awardee is wholly responsible for the conduct of such research and 
preparation of the results for publication. The Foundation, therefore, 

does not assume responsibility for such findings or their interpretation. 
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RESEARCH IN INFORMATION SCIENCE 


The National Science Foundation supports basic 
and applied research in information science to ad- 
vance understanding of the properties and struc- 
ture of information and to contribute to the store of 
scientific knowledge applicable to the design of in- 
formation processing systems. In the selection of 
projects to be supported, preference is given to 
research which is fundamental and general and to 
applied research which is concerned with scientific 
and technical information rather than, for example, 
business information or mass communication. The 
development of hardware is beyond the scope of 
this program, as also are projects to develop, imple- 
ment, or evaluate information systems except for 
the purpose of generalization beyond the particular 
information systems involved. In general, it is ex- 
pected that awards will range from two months’ 
salary support for one person plus associated costs 
to a maximum project cost of $:50,000 per year. 


1. Categories of Research Supported 


Research proposals in four specific categories are 
considered by the Foundation: 


@ Standards and Measures. 

e Structure of Information. 

@ Behavioral Aspects of Information Transfer. 
@ Infometrics. 


A proposal may address problems which involve 
more than one of these categories. Proposals which 
address problems outside these categories but are 
consistent with the objectives and priorities of this 
announcement will also be considered. 


Standards and Measures 


Progress in any field of science depends on the 
existence of recognized and theoretically founded 
measures of fundamental quantities, and of stand- 
ards for assessing the predictions of theory and 
comparing the resuits of experiments. This cate- 
gory is devoted to proposals for further develop- 
ment of measures and standards for information 
science. Particular research problems of interest 
are, for example: 


@ Definition of objective and quantitative 
measures of attributes of information such as 


quantity, complexity, meaning, utility, and 
value. 

@ Relation of such measures to the structural 
characteristics of information and to the 
organization, transfer, interpretation, and 
utilization of information collections. 

@ Development and testing of objective measures 
of performance of algorithms and of human 
beings in the various aspects of organization, 
identification, and retrieval of information. 

@ Definition and testing of standard experimen- 
tal environments and test collections to control 
variability and enhance the comparability of 
experimental results. 


The Structure of information 


This category is concerned with the study of in- 
formation as idealized organization or structure 
from the standpoint of natural science. Research 
topics include: 


@ The structural properties of information collec- 
tions and of access systems. 

@ Connections between form and content (‘syn- 
tax’ and ‘semantics’) and the extent to which 
the former determines the latter. 

e Relationships between the structure of 
language and information. 

@ Statistical theories of information, their limita- 
tions, and their relationship to other scientific 
theories (e.g., to statistical theories of physics). 

e How patterns of information in text, image, 
and numerical archives or files can be 
algorithmically identified and automatically 
recognized. 


Behavioral Aspects of information 
Transfer 


This category is concerned with research on the 
abilities and limitations of people as information 
processors. The main directions for study include: 


e Investigations of cognitive processing and 
retrieval, including selected aspects of learning, 
memory, problem solving, and human infor- 
mation pattern recognition as they relate to the 
processing of information. 


e Investigations of the interface between human 
beings as information processors and the in- 
animate information systems and sources with 
which they interact, including but not limited 
to text, computer terminals, and video or 
microform displays. The human factors of in- 
formation processing capacity are of interest 
especially in connection with measures and 
methods of effective performance. 

e@ Investigations of information transfer involv- 
ing more than one person interacting with an 
inanimate constituent of an information 
system. Large information systems are 
generally used by large numbers of people, 
with the consequence that they may be most 
effective for the hypothetical average user 
although they are not as effective as they could 
be for any particular user. Thus objectively 
measurable properties of collections of users 
are of interest. 


infometric Models 


For more than a decade national expenditures 
for the transfer of scientific and technical informa- 
tion have been growing considerably faster than 
those for research and development and somewhat 
faster than the gross national product; according .v 
a recent estimate, they now total approximately $13 
billion per year.* The production, distribution and 
use of this information involve scientists and 
engineers throughout the world, working in 
governmental, public and private organizations 
under diverse political, statutory, and economic 
conditions. Its flows are channeled through 
numerous, vast, and rapidly growing library 
archives, computerized data banks and informa- 
tion centers. 

This extensive ‘information economy’ is too 
complex to be understood without the assistance of 
detailed and comprehensive quantitative simula- 
tion models, similar in conception to econometric 
models. Research in the infometric models category 
is intended to develop simulation models which 
will make it possible to predict as well as to trace 
the impact of technological, economic, and other 
changes which affect the information economy, 
and also to identify areas of study which require 
further research. Research problems include: 


*D.W. King et. al, Statistical Indicators of Scientific and Techni- 
cal Communication 1960-1980, Volume I, 1976, U.S. Govetnment 
Printing Office, stock number 038-000-00295-3. 


e Development and validation of input-output 
or dynamic simulation models of the existing 
information system and of its principal consti- 
tuents. 

e Preparation of input data for running models 
by collection from existing sources and by 
special surveys as necessary, and test of models 
to simulate the response of the information 
economy to projected or proposed changes in 
the conditions under which it operates. 


2. Special Research Initiation Awards 
for New Investigators in Information 
Science 

In order to enhance the development of informa- 
tion science and contribute to the scientific vitality 
of the field, the Division of Information Science and 
Technology has established Special Research Initia- 
tion Awards for new investigators in information 
science as part of its program of research support. 
Special Research Initiation Awards will be offered 
only to principal investigators who (1) will, by the 
beginning of their award, have earned a doctoral 
degree in a field related to information science, in- 
cluding the information, computer, cognitive, and 
mathematicz] sciences, linguistics, and electrical 
engineering, and (2) will have held the doctorate 
for no more than 5 years as of April 15, 1979. 

Applicants must apply for an award of either 
one or two years’ duration. Awards are not ex- 
pected to exceed one person-year of professional 
salary plus associated costs and project expenses. 

Proposals must be submitted by April 15, 1979. 
They will be reviewed and competitively evaluated 
separately from other research sealed by a 
special panel of scientists. Selection of awardees 
will be made, and applicants will be notified by let- 
ter of decision on or about June 15, 1979. 


3. Research Proposals 


A research proposal should describe (i) the ob- 
jectives and scientific significance of the proposed 
research, (ii) the methodology proposed and its 
suitability, (iii) the qualifications of the investiga- 
tor(s) and the proposing organization, and (iv) the 
level of support required to perform the research. It 
should be self-contained and written with the care 
and thoroughness accorded papers prepared for 
publication. The checklist provided on p. 10 
summarizes format and content requirements. The 
Foundation’s brochure Grants for Scientific Research 
(NSF 78-41) may be consulted for more detailed 
guidance. 


Who May Submit 


A proposal is normally initiated by the principal 
investigator on whose behalf it is submitted. Pro- 
pos:'s must be submitted by academic institutions, 
non-profit and profit making organizations, units 
of government (Federal, state, or local), or by a 
combination of them. Joint proposals which biing a 
coordinated range of expertise and research skills 
to bear on complex problems are particularly en- 
couraged. Proposals from graduate students and 
unaffiliated investigators may be submitted but are 
supported only in special circumstances (see 
brochure NSF 78-41 for details). 


How to Submit 


Research proposals may be submitted to the 
Foundation at any time. Twenty (20) copies should 
be submitted to: 


Central Processing Section 

National Science Foundation 

Washington, DC 20550 

Attention: Division of Information Science & 
Technology 


If copies of a proposal are mailed in more than one 
package, the number of packages should be marked 
on the outside of each package. 

Applicants should allow 6 to 8 months between 
proposal submission and the anticipated project 
starting date. Projects should normally be received 
no later than February of the fiscal year (fiscal 
years end September 30) for which funds are re- 
quested. 

Potential applicants are encouraged to discuss 
their research ideas with Division of Information 
Science and Technology staff, either in person, by 
letter, or by telephone. The Division's telephone 
number is (202) 632-5824. 


What to Submit 


A research proposal consists of the elements 
described below, assembled in the order listed. 
Pages should be typed on one side only, single- 
spaced, numbered consecutively at the bottom with 
a one-inch margin at the top. Each copy of a pro- 
posal should be stapled in the upper left-hand cor- 
ner but otherwise unbound. Twenty (20) copies are 
required, at least one of which must be signed by 
the principal investigator and by an official 
authorized to commit the submitting institution to 
the conduct of the project and to the prudent 


ee 


management of funds if the Foundation agrees to 
support it. Any reprints or other materials to be 
considered with the proposal should also be fur- 
nished in sets and attached to the individual copies 
of the proposal. A detailed description of each item 
will be found on pp. 3-8 of the Grants for Scientific 
Research brochure (NSF 78-41). 


Cover Sheet 


This should be prepared in accordance with the 
form exhibited on p. 6. The title of the proposed 
research should be scientifically accurate and 
descriptive, intelligible to the non-scientist if possi- 
ble, and suitable for use by the public press. It 
should not exceed 180 characters and spaces in 
length. The Foundation may edit the title of the 
project prior to making an award. 


Table of Contents 


The major elements and subelements of the pro- 
posal should be listed with their page numbers. 


Project Summary 


A summary of the proposed research suitable for 
publication is required. This abstract, about 200 
words in length, will be the basis of a description 
sent to the Smithsonian Science Information Ex- 
change if an award is made, and it will be made 
available to the public on request. The phrasing of 
the abstract should avoid first person pronouns, be 
informative to other scientists in the same or re- 
lated fields and, insofar as possible, be understanda- 
able to a literate layman. It should include a state- 
ment of the research objectives, the scientific 
methods to be employed, and the scientific signifi- 
cance of the proposed research. 


Description of the Proposed Research 


This is the heart of the proposal. It should be a 
complete statement of the work to be undertaken, 
including its objectives, its scientific significance, 
its methodology, and its relation to the current 
state of knowledge. The general plan of work 
should be outlined, with a description of the 
methods and procedures to be employed adequate 
to assess their suitability. This element of the pro- 
posal should not exceed 15 single-spaced pages in 
length. 


Budget 


A budget is required, in the format provided on 
pp. 7-8, showing the estimated total cost of the 


project with a breakdown of the cost for each pro- 
ject year. Contributions to the proposed research 
from other Federal and non-Federal sources (other 
than the submitting institution itself) should be 
shown. Funds may be requested in any of the 
categories listed so long as they are necessary to 
conduct the research. 

Should a grant result from any proposal submit- 
ted in response to this announcement, payment 
from grant funds for salary or consulting services 
to any individual may not exceed the equivalent of 
the maximum rate paid a U.S. Government GS-18 
(currently $47,500 per annum/$3,958 per 
month/$183 per day). This limitation applies to 
personal compensation exclusive of fringe benefits, 
indirect costs, and other non-salary charges. Pro- 
posals for grants under this announcement should 
not request reimbursement from grant funds of 
rates of pay for individuals in excess of these ceiling 
salary rates. If salary support for more than one 
person is requested in a particular salary and wage 
budget category (e.g. B.2. “other professionals’’), 
such salaries must be itemized in a separate state- 
ment, two copies of which should accompany the 
proposal. This maximum salary requirement is also 
applicable to any subcontract for which grant 
funds are used. For further information as to this 
salary policy please see NSF ‘mportant Notice No. 
74 (September 28, 1978). Questions should be 
directed to the NSF Division of Grants and Con- 
tracts, (202) 632-4148. 

Funds requested must be fully explained in sup- 
porting exhibits. Cost-sharing is required in accor- 
dance with policies set forth in the Foundation’s 
Grant Policy Manual (NSF 77-47 as revised). Mcre 
detailed guidance for the preparation of the budget 
is provided in the Foundation’s brochure Grants for 
Scientific Research (NSF 78-41). In general, it is ex- 
pected that awards will range from two months’ 
salary support for one person and associated costs 
to a maximum project cost of $150,000 per year. 


Current and Pending Support 


Current and pending support for proposals, as 
well as for each subsequent funding request in the 
case of continuing grants, must be described in the 
format illustrated on p. 9. In addition, all current 
research to which the principal investigator(s) and 
other senior personnel have committed a portion of 
their time must be listed, whether or not their sal- 
aries are included in the budgets of the various 
projects. The number of months or percentage of 
effort to be devoted by each individual named in 


the proposal to each project should be stated 
regardless of source of support. Similar informa- 
tion must be provided for all proposals that are 
being considered by or will be submitted soon to 
other possible sponsors, including the Foundation. 

If the proposal is being submitted to other possi- 
ble sponsors, all of them should be listed. Concur- 
rent submission of a proposal to other organiza- 
tions will not prejudice its review by the Founda- 
tion. 


Appendices 


These may be included as appropriate to support 
the information provided in other elements of the 


proposal. 
4. Proposal Processing and Evaulation 


To facilitate prompt acknowledgement ot a pro- 
posal submitted to the Foundation two 
acknowledgement-of-receipt cards from the back 
cover of this announcement should be cut out and 
completed. Address one to the principal investiga- 
tor and one to the administrative official who signs 
the proposal for the submitting institution. Attach 
both cards to the cover sheet of the signed copy of 
the proposal. They will be returned by the Founda- 
tion, stamped with the date the proposal is received 
and a proposal number to be mentioned in all sub- 
sequent correspondence concerning the proposal. 
If the cards are not received within three weeks of 
the proposal’s submission, the Division of Informa- 
tion Science and Technology should be contacted 
for a follow-up. 


Evaluation 


All research proposals are reviewed by a scien- 
tist serving as a program officer for the Foundation 
and usually by 3 to 10 other scientists who are ex- 
pert in pertinent fields. In all cases the program 
officer's recommendation is reviewed by higher 
management prior to final action by the Founda- 
tion. The proposing organization may be given an 
opportunity to supplement or revise its original 
submission in the course of the review. 

The Foundation endeavors to make a decision 
on each proposal as promptly as possible. The time 
required for final action will usually be six months, 
exclusive of delays occasioned by modifications or 
supplementary submissions. Program officers are 
not authorized to forecast the outcome of the 
review to persons outside the Foundation or to 
commit the Foundation in any way. 


Criteria 


The award of NSF grants is discretionary. In 
general, projects are supported in order of merit to 
the extent permitted by available funds. The prin- 
cipal criteria by which a research proposal is evalu- 
ated are (i) the technical adequacy of the investiga- 
tors and their institutional base, (ii) the adequacy 
of the research design, (iii) the scientific signifi- 
cance of their proposal, (iv) its utility or relevance, 
and (v) its implications for the scientific potential 
of the field. Criteria i, ii and iii are emphasized. Cri- 
terion iv is primarily invoked in the evaluation of 
applied research proposals, while Criterion v is in- 
voked for each proposal as appropriate. In selecting 
among research proposals of substantially equal 
merit, consideration is given to such factors as 
geographic distribution and balance among the 
projects supported. Details concerning these cri- 
teria and their application will be found on pp. 
9-10 of NSF 78-41, Grants for Scientific Research. 


Notification of Final Action 


Notification of awards is made by the Founda- 
tion’s Grant Officer or Contracting Officer. 
Organizations whose proposals are unsuccessful 
are so advised as promptly as possible by the Direc- 
tor of the Foundation’s Division of Information 
Science and Technology. After the final decision 
has been announced, the Foundation will—upon 
request—inform the principal investigator of the 
reasons for its action on his or her proposal. Ver- 
batim copies of reviews, excluding the identities of 
the reviewers, wili be made available to the prin- 
cipal investigator upon written request. 


5. Administration of Research Support 


Projects selected for support may be funded 
through grants, contracts, or other agreements be- 
tween the Foundation and the proposing organiza- 
tions. Selection of the appropriate instrument is 
made in each case by the Foundation. Most projects 
are supported by means of grants. 

The administration of supported activities is 
governed by the provisions of the award instru- 
ments. Primary responsibility for compliance with 
these provisions rests with the grantee institutions. 
Principal investigators are responsible tor the 
scientific work and are expected to provide the 
necessary technical leadership. 

Guidance for administrative officials is provided 
by the Foundation’s Grant Policy Manual (NSF 


77-47 as revised), a compendium of basic grant 
policies and procedures for the grantee community 
and Foundation staff. Officials of institutions sub- 
mitting proposals to the Foundation for the first 
time are advised to familiarize themselves with the 
Manual. The Foundation’s brochure, Grants for 
Scientific Research (NSF 78-41), deals with ques- 
tions frequently raised by investigators. 
Acknowledgment of Support and 
Disclaimer 

Any publication based on research activity sup- 
ported by the Foundation must contain the follow- 
ing acknowledgment: “This material is based upon 
work supported by the National Science Founda- 
tion under Grant ” All materials, 
except scientific articles or papers published in 
scientific journals, also must contain the following 
statement: “Any opinions, findings, and conclu- 
sions or recommendations expressed in this 
publication are those of the author(s) and do not 
necessarily reflect the views of the National Science 
Foundation.” 


Institutions Applying for the First Time 


Grants for Federal financial assistance are sub- 
ject to certain general requirements, such as com- 
pliance with the Civil Rights Act of 1964, Title IX of 
the Education Amendments of 1972, and other 
laws and regulations prohibiting unlawful dis- 
crimination; patent and copyright requirements; 
cost sharing; the use of U.S. flag carriers for inter- 
national travel; and the use of foreign currency as 
appropriate to accomplish the objectives of the 
project. Organizations that have not previously 
received an NSF grant should, at the time of ap- 
plication, contact the Division of Grants and Con- 
tracts for instructions on the submission of data on 
organization and management. 


Proposal ae Public Record 


In general, material contained in a proposal that 
results in an NSF grant will be available to the 
public on specific request. However, information or 
material that the Foundation and the grantee 
mutually agree to be of privileged nature will be 
held in confidence to the extent permitted by law. 
See pp. 7-8 of NSF 78-41, Grants for Scientifc 
Research, for further information. 

Grant Reports 

Grantees are required to submit final reports 
within 90 days of the expiration of their grant, in 
addition to certain other reports; see NSF 78-41 for 
details. 
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